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Pal Grande Formation
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Definition
Gray to reddish mm to cm thick beds of nodular mudstone/wackestone.
Description
The Pal Grande Formation consists mainly of gray mudstone and wackestone rich in fossils. The original bedding is often 
concealed by pressure solution and/or burrowing giving to the limestone a characteristic pseudo-nodular look. The red-
dish colour, when present, is usually limited to the lower part of the formation. At places, in the basal part of the forma-
tion, interlayered cm to dm calciruditic and calcarenitic (grainstone) intervals are present, as well as ruditic (intraclast brec-
cia) levels. The ruditic beds can reach thickness of 1-2 m. Black shale, intepreted as equivalent to the Hangenberg Shale 
(Hangenberg Event) are present only at two localities (Kronhof Graben and Plan di Zermula) (Perri & sPalletta, 2001).
Fossil content
Bivalves, brachiopods, clymenids, crinoids, conodonts, echinoderms, fish teeth and scales, goniatites, orthoceratids, os-
tracods, trilobites, rare rugose corals.
Depositional environment
Slope to open basin, pelagic environment.
Areas of outcrop of the Pal Grande Formation with indication of the stratotype of the lower and upper boundary (asterisks) A: Wolayer “Glacier” Section; B: Rio 
Chianaletta Section. Reference sections (squares), C: Freikofel T section; D: Malpasso section.
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Stratotype
Wolayer ”Glacier” Section (sChönlauB, 1980), located along the northern side of Wolayer Valley, at coordinates 
N 46°36’49.0”, E 12°52’34.7” for the lower boundary.
Rio Chianaletta Section (Perri & sPalletta, 1998), at coordinates N 46°36’13.7”, E 12°50’02.8” for the upper boundary.
Reference sections
Freikofel T section, on the northwest side of Mt. Freikofel, at coordinates N 46°36’05.3”, E 12°58’36.6” (base of the sec-
tion) N 46°36’07.4”, E 12°58’36.2” (top) (Perri & sPalletta, unpublished data), where the lower boundary with the Frei-
kofel Formation is well exposed.
Malpasso section, near Casera Malpasso at coordinates N 46°35’29.9”, E 13°02’05.7” (base of the section) N 46°35’29.0”, 
E 13°02’04.3” (top) (Perri & sPalletta, 1991), where the typical features of the formation with beds rich in goniatites are 
well exposed in an easy accessible section.
Type area
Carnic Alps.
Main outcrop areas
The Pal Grande Formation crops out mainly in a wide area of the Central Carnic Alps between Cima Ombladet-Rio Chia-
naletta to Mt. Cavallo and in the area near Mt. Oisternig and Mt. Cocco to the east.
Thickness
Maximum thickness of about 100 m (Pramosio area).
Boundaries
Underlying units – Freikofel Formation in the proximal part (conformable gradual contact), Valentin Formation in the distal 
one (unconformable contact: paraconformity), Hohe Trieb Formation (conformable sharp contact).
Overlying units – Zollner Formation (conformable gradual contact), Hochwipfel Formation (unconformable contact: para-
conformity, when and where the upper part of the Pal Grande Formation and the Zollner Formation are missing, often this 
boundary is affected by tectonic superimposition), Plotta Formation (unconformable contact).
Lateral units – Freikofel Formation and Creta di Collina Formation in the proximal part; Zollner Formation in the distal part.
The type sections for the base and the top of the Pal Grande Formation a) the Wolayer “Glacier” Section: log of the section (after JoacHimSki et al., 1994) and view 
of the section in the field (photo H.p. ScHönlaub); b-c) the Rio Chianaletta Section: log of the section (modified after perri & Spalletta, 1998) and view of the section 
in the field (photo m.c. perri). Legend: 1. biomicrite; 2. radiolarian-enriched mudstone; 3. radiolarian chert with interbedded limestone levels and lenses; 4. radiolar-
ian chert; 5. breccia of the Hochwipfel Formation; 6. sandstone and pelite of the Hochwipfel Formation.
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Derivation of name
After Mount Pal Grande/Grosser Pal.
Synonymy
Clymenienkalk am Gross-Pal: FreCh (1987).
Calcari a Climenie: vinassa de reGny & Gortani (1908).
Clymenienkalke: Gaertner (1931); heritsCh (1936).
Calcari nodulari ad ammonoidi: vai in BraGa et al. (1971).
Goniatiten-Kalke: FenninGer & sChönlauB (1972).
Calcari pelagici a climenie e calcari di scarpata [partim]: sPalletta et al. (1982).
Pal-Kalk and Kronhof-Kalk: sChönlauB (1985).
Climenid pelagic limestone: sPalletta & venturini (1990).
Clymenid and goniatitid pelagic lm.: venturini & sPalletta (1998).
Calcari a goniatiti e climenie: venturini et al. (2002).
Pramosio Limestone: BriMe et al. (2008).
Calcari di Pramosio: sPalletta & Pondrelli (2009).
Pal-Kalk/Pal Limestone: suttner & Kido (2014a).
Kronhof-Kalk/Kronhof Limestone: suttner & Kido (2014b).
Chronostratigraphic age
Devonian – Carboniferous: Frasnian to Visean.
Views of the Pal Grande Formation in the field. a) gray, well bedded micrite, outcrop near Pal Grande (photo m. pondrelli); b) pinkish/gray micrite, Freikofel T section 
(photo c. Spalletta); c) bed rich in goniatites, Pramosio Bassa section (photo c. Spalletta); d) gray micrite at Forca di Lanza (photo m. pondrelli).
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Biostratigraphy
Conodonts. – Upper hassi Zone (Frasnian Zone 9 and Zone 10) (Wolayer “Glacier” Section, joaChiMsKi et al., 1994) to ho-
mopunctatus-texanus Zone (Rio Chianaletta Section, Perri & sPalletta, 1998).
The age of the lower boundary is different according to the underlying unit: the boundary with the Valentin Formation is 
Frasnian Zone 9 to Frasnian Zone 10 (Upper hassi Zone), the boundary with the Hoher Trieb Formation in the Mt. Pizzul 
area is Frasnian Zone 11-12, and with the Freikofel Formation is Frasnian Zone 13b (linguiformis Zone) at the Freikofel 
T section, and Frasnian Zone 13a in a more distal area (Pramosio).
Complementary references
Carbon isotopes. – joaChiMsKi et al. (1994) studied the lower part of the unit in the Wolayer “Glacier” Section.
Remarks - 
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